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A radiation evaluation was performed on ASSRC1001SF (1 MEG EEPROM) to determine the total dose tolerance of
these pars. A briet summary of the test resufts is provided below. For detailed information, refer to Figure 1, and
Tables [ through IV,

The total dose testing was performed using a Co™ gamma ray source. Duning the radiation testing, five parts (SN's
70, 71, 72, 73, and 75) were imadiated under bias (see Figure 1 for bias configwration) and one part (SN 74) was used
as a control sample. The total dose radiation levels were 5.0, 10.0, 15.0, 25.0, 30.0, $0.0, and 100 kRads’. The duse
rate wag between 0.125 and 0.625 kRads/hour (0.035 to 0.174Rads’s), See Table II for the radiation schedule. Alter
the 100 kRad irradiation, the parts were anneated under bias for 265 hows at 25°C. After each radiation exposwe
and the anncaling step, the parts were electrically tested according 1¢ the test conditions and the specification limits™
listed in Table 1T The electrical tests included twelve functional tests. These were as follows: 1-3. READ
CHECKERBOARD, 4-6. WRITE/READ ONES, 7-9 WRITE/READ ZEROS, 10-12. WRITE/READ

CHECKERBOARD,

SN 75 failed the [IL test initially and gave erratic readings in both timing paramaters as well as functional tests fram
10 to 100 kRads. For comparison, the data for this part is inciuded in Table IV {unctional tests but it is not included
in the parametric or timing tests in the baton half of the table.

All parts except SN 75 passed all functional tests up to and including 100 kRads. All parts except SN 75 passed all
electrical tests initially and on irradiation up to 25 kRads. No significant degradation was observed in any DC or AC
parameter,

After the 30 te 100 kRad irradiations, all parts fefl marginally below the specification limit of —2.0pA for [IL with
readings in the range of ~2.3 to —4.8pA for all. All parts passed all other tests.

The parts were annealed at 25°C for 265 hours and showed some recovery in [IL with SN 73 passing and all other
parts in the range of -2.4 10 -3.0pA,

Table IV provides 2 summary of the mean and standard deviation values for each parameter after each irradiation
exposure and anncaling step. -

Any further details about this evalualion can be obtained upon request, [ you have any questions, please call me at
(301) 731-8954. '

* The term Rads, as used in this document, méeans Rads (8i0;). All radiation levels cited are cumulative,
* These are manufacturer’s pre-icradiation data specification limits, The manufacturer provided no post-irradiation
limits at the time these tests wers performed.
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ADVISORY ON THE USE QF THIS DOCUMENT

The information contained in rthis documen: has been developed sulely fur the
purpose of providing general guidance o employees ol the Guddurd Space
Flight Center (GSFCY. This decument may be distributed guiside GSFC only as
a courtesy to othar government agencies and contragtors,  Any distribution of
this document, or applicotion or use of the Inlvcmaton contained herein, 15
expressly conditional upen, and is subject to. the following understandings and
limitations:

(a) The infermation was developed for general guidance only and is subject to
vhange at any fime;

{5 The information was developed nnder unigue GSFC laboratory conditions
that may differ substantially from omside conditions;

{c) GSFC does not warrant the aseuracy of the information when applied or
used under other than unique GSFC laharatory conditions;

(d) Either GSFC or the manufacturer should not cunstrue the infurmanon as a
* reprasentation of product performance;

(e} Neither the United Statcs government nor any person acling on behalf of the
United States government assumes any liahility resulting from the application or
use of the information.
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Figure |. Radiation Bias Circuit for ASSSCHIOTSFE (1 MEG EEPROM)
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Mates:
1. Allresistors 10k52 £10%, Y W min.
2. Read Operation: Address = CAAAA, Cutput = 53
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TABLE I Part Informatian

Greneric Fart Mumbers: ASSBCI00LSF
Part Numbers ASSECIDNISE
Charge Number: ER&1743
Manufacturer: Austin Semicondoctor/Hitachi dic
Lot Date Code {LLICK 5:hE
{Juantities Tested: &
Sertal Numbers of Contrel Samgple: T4
Serial Mumbers of Radiation Samplas: 0,71, 72,73, 75
Part Funceion: 1 MEG EEPROM
Part Technology: CMOS
Package Stvle: 32 PIN FLAT PACK
Test Equipment: 550
Engmeer: A. Duvalsaint

¢ The manufacrurer for this part gueranteed no radiation tolerance/hardness.

_—
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TABLE [l. Radiation 3chiedule for ASISCI00]5F
[T INTTIAL ELRECTRICAL MEASUREMENTS oo TSP 062797

23 3.0 KRAD IRRACIATION (0.06 KRADSHOURY e 062797
POST-5.0 KRAD ELECTRICAL MEASUREMENT . e N&730:07

37 10.0 KRAD JRRADIATION (0,06 KRADSHOURY oo D0730797
POST-10.0 KRAD FLECTRICAL MEASUREMENT ot DT

1) 15.0 KRAD IRRADIATION (0.06 KRADSHOURY oo tivescinrsraerres e eriseorernees s cosseonesnssessmennensssses 0702787
POST-13.0 KRAD FLECTRICAL MEASUREMENT ..o 0Ti03207

$125.0 KRAD IRRADIATION (012 KRADS/MOURY o O7iR397
POST-25.0 KRAD ELECTRICAL MEASUREMENT oo nneenn s G077

61 30.0 KRAD [RRADIATION (0.12 KRADS/HOURY PP OUD PRV PTRTRPRPRPN ¢ L B T
POIST-30.0 KRAD ELECTRICAT, MEASUREMENT Lo i s e rannenn s ennees O 04 17797

71 50.0 KRAD IRRADIATION (9.12 KRADSHOURDY (e e e s cnnsen s U0 | 79T
POST-50.0 KRAD ELECTRICAL MEASUREMENT .. U U YU PP O PP UU PP UTUUPVOPUOPUPRROPRPRPRRRL | I LA T

£) 100.0 KRAD IRRADHIATION (0.25 KRADSTIOURY i e 07
FPOST-100.0 KRAD ELECTRICAL MEASUREMENT wooviiieerantcmsce oo e BT

153 g

3
39

oy e

9 265-HOUR AWNEALING g25°C e e s, QT ST
POST-265 HOUR ANNEAL ELECT R[CAL MEASUREMENT .................................................................. 08:05:97

Effoctive dose rate = 100,000 RADS/29 DAYS = 145.7 RADS/TIOUR = 0,040 RADS/SEC,

All parts were irradiated and anngaled under bias. See Figure 1

wh
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1/ 'Fhese are the manufacturer’s non-irradiated data sheet specification limits, The munulasturer provided no post-
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Table [10: Electrical Charncteristics of ASISCI00|SF

Funectional Tests

Test # Test Test Condirinns
1 Read Checkerboard Y= 3V, V, =00V, ¥V, =35V, =iMliz
2 | RBead Checkerbuard Vo= 0V, ¥V U0V, ¥V, =30V, =1 VHz
3 Read Cheekerbnard Yee=3.3V, ¥ =00V, ¥V, =3.5V, I=1MHz
4 Write/Read Ones V=48V, Vi =00V, ¥V, =45V =1 MHz
3 Write/Read Ones PV e=5.0V, V) =00V, v =50V =1MIlz
) Write/Read Unes V=35V, ¥, =00V, v, =53V, =1MHz
T | Write/Reud Zeros D Vo3V, V00V, V=45V, =1 HE
B ! Write/Read Zeros | Vee=dh0V, ¥V =0hav, V) =50V, =1MHz
Y | Write/Read Zeros | Ver=5.8V, ¥V, =LOV, V, =35V, {=IMIiz
H Write/Read Checkerboard | Vee=d 5V, V¥V, =00V V=45V, {=1MHz
11 | Write/Read Checkerboard | Ve =3.0V, V) =00V, ¥, 5.0V, I=1MHz
12 Write/Read Checkerbourd | V,=5.5V, ¥, =0.0V, V,=5.5V, [=1MHz
Parametric Tests

Fest Spec.  Lim.

% Parameter Units Test Condditians N min max

N SYTOTS VlLoad=2.ImA | 0 | 043

T [vod V|Load = -400pA 24 | 45 |

3 {IIL HAITSTY = ROV -2.0 2.0

4 [IIL{res ) pA TSTY =040V -100 100

OH HA|TSTV = 5.5V 20 20

6 |[TH{res_} pA|TSTV = 5.5V =100 G

T IOZL pA | TSTY = 0.0V =29 2.0

5 |IOZH paA|TSTV = 5.5V -2.0 20

¥ IcCl LA[CE=535V 0 20

It [icce »A|CE = 1.8V I I S

11 HCC3 mA(Freq. = 10MHz 0 15

12 HCCY ma|Freq. = 5.0MHz it 50

13 |TACCLH ns| VCOMD = 1.0V 0 200

14 ITACCHL ns{YCOMTD = 0.8V - 0 200

irradiation limits at the time the tests were perfarmed.

-
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TABLE IV: Summary of Electrical Measurements after Total Dose Exposures
and Annealing for AS58C1001SF /1

Tatul Dose Expoymrs (kB dn) Azvcubing |

4 Fonclional Tests {213 415 Pnirial 5.0 19 15 13 l 30 L 19 165k @28°C |
T!—Vre-ui'|\‘ll-‘=ﬂ.l'\".\‘il-m,§'rlq-ll‘lllx i R L A e T r P B

iy emm VU0V ¥ R Y Freu=IMH2 R R B F P . P _ r F
| 3 |t SV Vim0V V5 5V Freqethate TR B SR TP r B PP i P P ] ;
| 4 | Veent ¥ Ve 0V ViR 5 Freqramis ED ) P P 4PAR iPLF 4PIF | 4PIF wF |
5 | woc—a.0¥ VS0V Vinm 0¥, Froqm M Hz - P - P APIF ik 4Py 4P1F AP1F |
8 |\ cens 5 V.0V ViS5V Freqn Mz S CE TE - at ARIF Care | 4EIF 4

1 P ————— P P, - Sp F 4PIP AFLP TS IR

Py TR R AP 4PLF ST 4PLF TTTaEe WiF |

) P T e e PLF eT) APLF | | 4PLF 4PE

W e ped 89, ¥ B0 0V, vik=4.5% Frag=I MBE R LA TET YE P P P E P
L1y ormes 0,V B0, V=5 0% Frog-1 MHE P e P P L3 r L 3 r

12 [veems SV, Vil 0V, V= 5.3V Fragq= L MHz A - B AR ¥ ¥ E B i r _

Spee. Linv

# Puranwiery LUnils hin mas

1'voL mv | o | 40 [T ea 26 0.4 %0 07 |. 8 18 8z 08 B3 3 83 11 84 14

7 VDH BETREEE L] ] 16 ] 44 0 46 | 0 14 ] 4.5 )
3L pa | 2a | 20 0 oL | e8] o1 - e | es | -2 6 | 3z | o8 | 23 | o1
4 [[ires y pa | 100 [ oo 49 1% 38 |--aw3c| e | -3ma | 33 Caaed 31 w2 | oas i dna 14
=z |[H ph | 28| 20 [ a e e o] o el | oodl | oger | Qo a o

& |LEdres 3 pd | 10! 100 0,005 0.0% 006 ¢ -004 | 005 a6 | 08| 006 s 04 102 ool |
7 [lozL wh |20 20 10| e ) a | o 0 0 o ¢ | em s 0 B |
8 lozn pa | 28 20 [ i ] e 0 a 0 0 0 ] am PR T v |
9 licc whl 0 | 2o |60 73 [ -a] o 0 » a o 0 o ¢ o | o 2 | o
10 |BCC2 [ 0 |1ma| 85 o |-ne | 72 11 114 6.7 na 7.2 LLE (1] 5.7 126 120 | 129 6.0
e mal 0 | 15 | sk | w1 | s | o1 01 | 48| 01 | 45 | wa is 0.1 4.5 0.1 44 | w1 | e
12)1ec4 oA | 0 | so | 2937 es [-214 | 03 @ a3 | 03 | 3e] o4 | 273 ] 03 | w2 | a3 | ze8 | 2 | 9 1
13|TACCLR w | 0 | aw ] 673 | i | sk 40 | 684 03 | eae 03 [ e87-| 03 659 032 8.8 12 £9.5 .z 0.0 03
14| TACCHL o | o 200 [ 508 | o6 | =5 o5 | 547 | o8 |83 [ o8 | see"| o8 | sa8 | o3 | s | 08 | 553 | o8 T et | 08 |
Moles:

I/ Tre mean and siandaed devialion values wers calvulated over the fuwr purs iradiated in this texing. The conlrol sanplc remianed conslant throughout the wsting und is oot included in this wtle.
1 Thess are the manufctarers pro- immdistion deta sheet specification limits. No post imadistion Emils were provided by the manuFacturer ak the ime these feas weee perfamed
3 "P ("F)indicates that all paris passed (failed) Lhis test & this imadiation or anocaling Yevel. "mPmE" indicites that n paris pased and m pans filed thiz test gl this kradiation or annelaing siep.
& The limits for gll fonctinaal tests are VOL < 1.5Y and YWOH > 1.5Y. Funcl 1-3: Read Checkerboard, Funct, 4-8: WiR Zerocs, Funcl, 7-9 W/ Omis, Funer. 1912 WR Checkerboard
57 EMT3 is included i the functianal test portian of the table for compacisan only. [Lls ot inchuded in the parametric test resutls bocause the prratmeteic measursments for this parl were very ecratic,
6! ‘Lhisiest wis not perlormed B ihis leval, the memory ked ne deta Aorcd n it nitially.

Radisfics Sensitlve Parameter: 111,




